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Soil Productivity Assessm ent M odule

Purpos e/Key Questions  - Th is  as s e s sm ent w ill identify th e  areas  w ith  s im ilar soils and natural,
inh erent, productivity.  Th e  follow ing Key Question w ill be addressed by th is  as s e s sm ent:

W S6 W h at is  th e  inh erent, natural range of soils/s ite  productivity and h as  it been affected by
m an?

Assum ptions   

Soils w ith  s im ilar propertie s  and ch aracteristics  h ave s im ilar inh erent productivitie s/re s iliency and
beh ave s im ilarly.
< Data from  SCS soil surveys com bined w ith  profe s s ional k now ledge/experience  of soil

ch aracteristics  and beh avior can be used to develop m apping units  th at identify soil
capability/re s iliency.

< Soil ch aracteristics , including m oisture  and tem perature  regim e s , h ave som e  correlation to
vegetative com m unitie s .

M e th odology - R e s iliency Units  for W olf Cree k  w aters h ed h ave been created by com bining m ap units
listed by SCS in th e  Soil Surve y of Lane  County Are a, Ore gon.  Each  R e s iliency Unit h as  soils w ith
s im ilar propertie s/ch aracteristics .  R e s iliency units  are based on such  factors  as  soil tem perature  and
m oisture  regim e s , and soil drainage, depth , coars e  fragm ent content, texture , w ater h olding capacity,
nutrient capital, perm eability, etc.  

A h igh  re s ilient unit can sustain substantial m anipulation and still m aintain nutrient capital, inh erent
ph ysical and ch em ical capabilitie s , h ydrologic function, and natural rate s  of eros ion.

A low  re s ilient unit re quire s , for th e  m ost part, protection and offers  m inim al opportunitie s  for
m anipulating th e  surface vegetation w ith out im pairing inh erent propertie s  and proce s s e s , and/or
accelerating th e  fre quency and m agnitude of eros ional events .

Eleven re s iliency units  w ere  created to cover th e Eugene District.  Th e s e  units  cover xeric and udic
tem perature  regim e s , m e s ic and cryic tem perature  regim e s , and w etland type soils.

M ass M ovem ent Assessm ent M odule

Purpos e/Key Questions  - Th is  as s e s sm ent w ill identify th e  potentially unstable m as s  m ovem ent areas  in
th e  W olf Cree k  w aters h ed.  Th e  follow ing Key Questions  w ill be addressed by th is  as s e s sm ent:

W S1 W h ere  is  th ere  evidence  of, or potential for, m as s  w asting in th e  w aters h ed?
W S2 W h at m as s  w asting proce s s e s  are  active?
W S3 W h ere do eros ion proce s s e s  (m as s  w asting) deliver sedim ent to stream  ch annels or

oth er w aters?

Assum ptions

< Identification of existing m as s  m ovem ent feature s  can be used to predict th e  lik elih ood of
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future  instability.  Areas  prone to th e s e  proce s s e s  can be m apped based on ph ysical
ch aracteristics , as  interpreted from  aerial ph otograph s , topograph ic m aps , and geologic and
soils m aps .

< Re sults from  re s earch , inventorie s , and m odels can be used to h elp predict th e  lik elih ood of
future  instability.

< It is  feas ible to extrapolate from  one  sub-bas in to anoth er h aving s im ilar ch aracteristics .

M e th odology - A m as s  m ovem ent potential m ap (M ap -2) w as  constructed us ing GIS w ith  topograph y
(slope ste epne s s), stream  location, and Tim ber Productivity Capability Clas s ification (TPCC) (field
identified unstable areas) th em e s .  Th re e  categorie s  of relative potential for m as s  m ovem ent w ere
m apped us ing th e  follow ing criteria:

H igh - M as s  m ovem ent feature s  are  com m on and/or th ere  is  s ignificant
potential for m as s  w asting.

- M apped FGNW  in TPCC
- Stream  adjacent (w ith in 100 ft. of stream s) s ideslope s  > 75%
- Steep (> 75%) and convergent slope s  

M oderate - M as s  m ovem ent feature s  and potential for m as s  w asting are
interm ediate  and do not fit into th e  H igh  or Low  categorie s .

- Stream  adjacent s ideslope s  w ith  55-75% slope s
- Slope s  > 100 ft. from  stream s  w ith  slope s  > 65%
- M oderate (55-75%) and convergent slope s
- M apped FPR areas  in TPCC
- Areas  w ith  pyroclastic or breccia bedrock  and/or areas  of bedrock

discontinuitie s  th at h ave h um m ock y topograph y indicative of m as s
m ovem ent feature s .

Low - M as s  m ovem ent feature s  are  few  to nonexistent and factors
contributing to slope instability are  practically absent.

- Stream  adjacent s ideslope s  <55%
- Planar slope s  > 100 ft. from  stream s  <65%
- Convergent slope s  <55%.

Data from  studies from  th e USFS M apleton Ranger District1 can apply to th e  w e stern h alf of W olf
Cree k  w aters h ed.  Th e s e  data, w h ich  addre s s ed types of m as s  failure s  and w h ere  th ey m ost often
occurred, and field experience  of BLM s oil scientists  w ere  used to indicate th e  types of m as s  failure s
active in W olf Cree k  w aters h ed and to indicate w h ere  on th e  topograph y failure s  are  occurring.  Th e
re sults of th e s e  data and field experience  of BLM  and USFS soil scientists , h ydrologists , and
geom orph ologists  w ere  used in th e  construction of th e s e  categorie s  for m as s  m ovem ent potential s h ow n
on M ap 2.

Past experience  (19 80-82) by BLM s oil scientists  and by Ketch e son and Froe h lich  on th e USFS
M apleton Ranger District indicated th at aerial ph oto inventorie s  of s h allow , translational failures do
not identify som e  of th e  sm all and m oderate  s ized failure s  under th e  canopie s  of older fore sts .  Aerial
ph oto inventorie s , as  advocated by som e , are  not accurate in th e  Coast Range as  a w ay of track ing
landslide fre quencie s , volum e s , etc.  Such  inventorie s  need to occur after a catastroph ic storm  year
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under m anagem ent regim e s  and road conditions  s im ilar to th e  current s ituation.  Even under th e s e
circum stance s , events  underneath  th e  Coast Range fore st canopy, especially th os e  of sm aller
m agnitude, w ould be greatly undercounted.  R ecognizing th is , tw o s ets  of aerial ph otos  (19 53 and
19 9 0) w ere  review ed to determ ine  th e  types of m as s  w asting th at are , or w ere , active in th e  w aters h ed.

After abandoning a futile attem pt at utilizing h elicopter m apping of landslides, th e Eugene District
BLM s tepped up to th e  tas k  of m apping th e s e  feature s  w ith  on-th e -ground,  inventorie s  of h igh -ris k
areas  w ith in th e Eugene District's  Coast Range  Re source Area.  M uch  of th is  effort w as  contracted out
to geologists  and re s earch  h ydrologists  w ith  special expertis e  and experience  in th e  m apping of th e s e
feature s  in Coast Range terrain.  Contract data re quirem ents  and m eth ods w ere developed under th e
guidance of re s earch  scientists  from  th e USFS Interm ountain Re s earch  Station at M oscow , Idah o as
part of an ongoing re s earch  and developm ent effort focused on m odeling slope stability.  Th is data and
th e s e  past efforts  h ave led to a current effort w ith  D r. W illiam  E. Dietrich  of U.C. Berk eley to analyze
th e  Coast Range terrain utilizing GIS and digital terrain m odeling in conjunction w ith  th e  current field
data for ground truth ing.  Th is  effort w ill s erve th e  W aters h ed Analysis  proce s s  in 19 9 5, but is  not
currently available for W olf Cree k .  H ow ever, m ost h igh -ris k  s ite s  on BLM  adm inistered land in th e
W olf Cree k  w aters h ed h ave been analyzed on-th e -ground (by contract or individual project
investigation) and th e  re sults h ave been entered into th e  TPCC (Tim ber Production Capability
Clas s ification system ) as  FGNW  (fragile, nonsuitable w oodland) and are  included in th e  "H igh " m as s
w asting category (M ap 2).  Th e s e  slope stability inventorie s  included m apping of old landslide scars;
intens ive de scription of each  h eadw all w ith  s everal cros s  s ections  of soil depth , slope angles , and
included recording of s ite  indicators  (tens ion crack s , pistol butted tre e s , s e eps , slum ps) th at m igh t
indicate failure  potential.  Th e s e  areas  reflecting feature s  of instability are  w ith draw n from  any tim ber
m anagem ent and w ill be left to function at natural rate s  and m agnitudes as  source s  of debris  for
dow nstream  re source s .

H illslope Surface Erosion Assessm ent M odule

Purpos e/Key Questions  - Th e  purpos e  of th is  as s e s sm ent is  to identify th e  existing and potential
h illslope related surface eros ion areas  th at contribute s edim ent to stream  ch annels.  Th e  follow ing Key
Questions  are  addressed by th is  as s e s sm ent:

W S3 W h ere do eros ion proce s s e s  (h illslope) deliver sedim ent to stream  ch annels or oth er
w aters?

W S4 W h at is  th e  h illslope eros ion potential (eg., w h at areas  are  s ens itive)?

Assum ptions

< Sh e et eros ion of h illslope s  is  influenced prim arily by soil type, h illslope gradient, protective
cover, precipitation intens ity, and h um an activity

< Certain soils (eas ily detach able) and slope conditions  (ste eper) are  conducive to surface
eros ion.

< On potentially erodible soils, th e  prim ary factors determ ining w h eth er surface eros ion occurs
are  exposure  and com paction of m ineral soil and topograph y.  Surface eros ion tends to increas e
as  th e s e  3 ch aracteristics  increas e .
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< Certain m anagem ent practice s  can expos e  and/or com pact surface m ineral soil and significantly
increas e  surface eros ion.  Activitie s/practice s  th at do not expos e  or dis rupt th e  surface m ineral
soil are  unlik ely to increas e  surface eros ion.

< Surface eros ion m ay be delivered anyw h ere  in th e  stream  system  by dry ravel or overland
flow , but is  fairly eas ily disrupted by buffer of slas h , duff, and oth er protective soil cover. 
Th erefore , sedim ent is  generally not delivered to th e  stream  system  if adequate buffers  exist on
th e  h illslope s . 

< Dry ravel is  prim arily a function of slope gradient, h illslope storage potential, surface cover,
and soil erodibility.

< M ost surface eros ion occurs  w ith in 5 years  of a contributing activity.

M eth odology - A H illslope eros ion ris k  clas s  m ap (M ap 4) w as  constructed us ing GIS w ith  topograph y
(slope ste epne s s) and soils (USDA Soil Conservation Service , K factors) th em e s .  Th re e  categorie s  of
relative potential for eros ion of exposed m ineral soil w ere  m apped us ing th e  follow ing criteria:

H igh Slope s  > 65%, K > .25
Slope s  > 30%, K > .40

M oderate Slope s  > 65%, K <.25
Slope s  30-65%, K .25-.40
Slope s  <30%, K > .40

Low Slope s  <30%, K .25-.40
Slope s  <65%, K <.25

From  past experience , it w as decided th at th e  us e  of aerial ph otograph s  w ould not be h elpful in
determ ining s ite s  w ith  existing surface eros ion (e .g., gullie s).  Field vis its  w ere  conducted for th e  3
eros ion potential categorie s  to determ ine  pre s ence  (and degree) or absence  of eros ion.

Road Related Erosion/Sedim ent Assessm ent M odule

Purpos e/Key Questions  - Th e  purpos e  of th is  as s e s sm ent is  to identify th e  existing and potential road
related sedim ent producing areas  th at contribute to stream  ch annels in th e  37,89 2 acre  W olf Cree k
w aters h ed.  Th is  as s e s sm ent w ill addre s s  th e  follow ing Key Questions :

W S3 W h ere do eros ion proce s s e s  (roads) deliver sedim ent to stream  ch annels or oth er
w aters?

W S5 W h at is  th e s edim ent potential from  roads?

Assum ptions

< Surface eros ion occurs  from  nearly all roads.  H ow ever, excluding problem  s ite s , s edim ent
delivery to ch annels can occur w h en ditch e s  or culverts drain directly into ch annels (includes
gullie s  connected to  or w h en ditch e s  or culverts drain w ith in 200 fe et of th e  ch annel.  W ith in
th is  zone , th e s edim ent delivery ratio is  100%.2

< During w et w eath er, h eavily traffick ed roads produce substantially m ore s edim ent th an during
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dry w eath er or low  traffic.3 4

< M ost road construction sedim ent is  produced w ith in th e  first 3 years  of life  of th e  road, but
m ay continue  at a reduced rate  for longer periods .5

< R idge top roads  not draining to defined ch annels are  cons idered to be non-contributing unles s
field evidence  sugge sts  oth erw is e .

< Reclaim ed roads h ave full recovery of infiltration and eros ion potential unles s  field evidence
sugge sts  oth erw is e .

M e th odology - Road locations , m iles  of road, and road surface types w ere determ ined by GIS and
as sociated attribute files .  To give som e  idea of location of th e  road system  on th e  topograph y, GIS
w as  used to categorize  th e  roads into one of 3 categorie s :
< R idge top (w ith in 75 fe et of ridge  tops);

< Low er slope (w ith in 200 fe et of 3rd O rder and larger stream s); and 

< M idslope (not ridge  top or low er slope).

A field inventory of m ost, if not all, roads in th e  W olf Cree k  drainage w as  conducted in July and
August by Bureau of Land Managem ent Soil Scientists  to determ ine :

1. W h ich  s egm ents  h ave th e  opportunity to deliver sedim ent to a ch annel.

2. W h ich  s egm ents  h ave contributing cut bank s  or fill slope s .

3. Type of surfacing and traffic levels on s egm ents  w ith  th e  potential to deliver sedim ent.

Note s  w ere  tak en to record th e  above inform ation by road s egm ent.  Per th e  as sum ptions  and
procedure s  in th e  W as h ington State  W aters h ed Analysis  Manual, a road w as  cons idered to lack  th e
potential to deliver sedim ent if stream  cros s ings  w ere  absent (ridge  tops  and spur ridge s) and th e
neare st ch annel w as  200 fe et or m ore  aw ay from  th e  road.

Th e  procedure s  for as s e s s ing road related sedim ent contributed to stream  ch annels outlined in th e
W as h ington State  W aters h ed Analysis  Manual (pp. B 18-31) w ere  used to analyze roads in th e  W olf
Cree k  w aters h ed.  Th e s e  procedure s  cons ider type of parent m aterial, surfacing, traffic rate s , ground
cover dens ity of cuts  and fills, annual precipitation, and drainage location/proxim ity to stream  ch annel
to predict sedim ent delivered to ch annels.
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